A potato breeding experiment containing 190 testcrosses and ten check varieties (including six tester parents) was designed as a rectangular lattice with parameters v=200, k=10, r=-6, and b~-~120. The details of the design and the analysis were reported previously by the authors (2) . Some of the results are presented in the preceding paper in this Journal (5) . The experiment was conducted at three locations --Ithaca and Riverhead, New York and Clear Lake. Iowa. The 190 testcrosses resulted from the available crosses between 45 lines and the six tester parents. Only eight of the lines were crossed with all six testers; each line was crossed with at least one tester parent. There was no restriction in the experiment on the allocation of the testcrosses with a given tester parent; the 190 testcrosses were randomly alloted to the groups of entries in a given incomplete block arrangement.
The specific purpose of this paper is to present a method for estimating variance components for specific combining ability and for general combining ability from m.. testcrosses arranged in an incomplete block design. For purposes of generality, it is assumed that v ~-~ m.. = number of testcrosses grown in the experiment with r replicates on each testcross (one could assume rij replicates on the ijth cross, but this was not done for the particular experiment involved), that there are c lines crossed to at least one of the a tester parents, that estimates of the within incomplete blocks and among incomplete blocks components of variance (i.e. ~2 and ~b 2) are available from the analysis of variance for the incomplete block design, 2 that the number of testcrosses in an incomplete block in less than or equal to k --size of the incomplete block, that each testcross appears once in one of the incomplete blocks of each replicate (this con- 2If the design were a lattice square, the estimates of ~rc-" = the column component of variance, cr 2 = the row component of variance, and r = the intra-row and column component of variance would be obtained from the analysis of variance for the lattice square design and the model in Table 1 dition could also be modified if desired), and that the other conditions described in Table 1 hold. In Table 2 , testcross totals Y~ the tester parent totals Y.~ the line totals Y...j, and the total of the m.. testcrosses are described in terms of the effects given in Table 1 . An analysis of variance for the totals in Table 2 is presented in Table 3 . If expectations of the sums of squares in Table 3 are obtained under the "random effects" model (Table 4) , the resulting expectations may be equated to the sums of squares of the data and estimates for the various components of variance may be obtained, provided estimates of ce 2 and ~b 2 are available. Estimates of the latter two components of variance may be from the analysis of variance for an incomplete block design; this analysis is of the form: The coefficient of ~b 2, i.e., K, has been obtained in general terms (1) and is simple in form for a number of incomplete block designs. Thus, the method proposed here is a combination of Henderson's methods 1 and 3 (4) . If the tester parent effects are considered to be fixed effects, then it would be necessary to estimate the tester parent effects and correct the Y..ij totals for these effects and then to proceed as described above (Henderson's (4) methods 2 and 3). The various models described by Griffing (3) may be utilized in conjunction with Henderson's methods to estimate the various components of variance.
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Returning now to the breeding experiment on potatoes, the totals. Y..ij, for the m . . = 1 9 0 testcrosses are presented in Tables 1, 2 , and 3 of the preceding paper (5). In order to illustrate the method described in this paper, Tables 5 and 6 have been prepared. (It should be noted that there were three basic arrangements (X, Y, and Z) for the rectangular lattice used here; each arrangement was utilizd twice to obtain the six complete blocks.) Utilizing the expectations in Table 4 divided by degrees of freedom and the values in Tables 5 and 6, remembering that m..=190, a = 6 , c=45, and r = 6 , the coefficients of the various components of variance are computed (Table 7) . The intrablock and interblock components of variance and the mean squares for the three sources of variation (line, tester parent, and interaction) at each of the three locations are also given in Table 7 . The estimated specific (~rs 2) and general (crg 2) combining ability components of variance and the components of variance for tester parents are presented in Table 8 Sprague and Tatmn (6), Griffing (3), the preceding paper in this Journal (5), etc. illustrate the use of these components of variance and the calculation and use of the effects in plant breeding experiments.
GUM MARY A method is described for estimating components of variance for specific and general combining ability from breeding experiments arranged in incomplete block designs. Utilizing published results estimates of these components of variances were computed for a potato breeding experiment arranged in a rectangular lattice design with the parameters v=200 entries, k=10 entries per incomplete block, r-=6 complete blocks, and b/r=20 incomplete blocks within each complete block. The experiment was grown at three different locations thus yielding three estimates 
,~'% 00,q 00~ 0000,-400000 ~-40000 of the components of variance for combining ability. These results were used in the computations of expected genetic progress in the preceding paper of this Journal.
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